


Impetus

» Young Committee findings — program conftrol deficiencies, including lack of
across-the-board Earned-Value Management (EVIM) implementation

» ‘Penally Box” — halt at US Core Complete unless deficiencies corrected within
two years

Situation

 Contractor EVM in place for major contracts (roughly half of program)

» Program nearly complete with transition to operations/sustaining phase

Challenges

» Implementation timetable — five months, including three months of dry runs

» Mid-program implementation — not to mention ops/sustaining implementation
 Limited resources

« Technical obstacles

» Make system useful — not just ‘check-marking a box”
4 / J Background




Approach / Groundrules

» Performance Measurement System (PMS) must be useful for mgmt. decisions

« Simpler is better — quicker implementation, faster turnaround, less overhead

« Use dala from certified (ANS/I-748 compliant) contractor EVIM systems as-is

» Use available schedules, stalus presentation products, etc. where they exist

» Adhere fo EVIM principles but don't assume overhead of fully-compliant system

« Simplify data reports/displays/elc. for ease of communication with mgmt. feam
 Create simplified EVM Control Account Packages (CAPs) for work content not

yet covered by EVM reporting

» Measure discrefely only what makes sense to measure — don 't force-fit 80% discrete

« Focus on high-8, high visibility, &or high-risk work content

» Align CARP structure with major contracts & performing orgs.

« Smaller performing orgs. collected info Cost-Performance-Only (CPO) CAP

» Develop overarching process fo roll up pre-existing & new EVIM data sources
» Shoulder as much of EVIM system development work as possible — off-load orgs.
» Build “in-house” EVIM foolkit fo allow modification flexibility for assessments

» Peer review resulfant system
4 Background
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Flvm]almlololalsloln]olale[mlalm]lolalals
Schedule / Milestones A ) .
1.7 - ULFL, 12A haw Yo Flight Auxiliary Crew Assessment
S MM Products (FAux CAP)
13A) (12A.1 12A.1 13A
-8 - 12A.1, 13A Y [AVAVAV R vE x
(13BA 2 B/ ) CIG DIF CIG F
. E 1J 13 .1 1J/, 13A.1 1J/A
1-9 - 13A.1, 1JA L 2 VAR VAL RVAVAREE
|‘10 _ 1OA &Q 6 C/IG DIF vF 10A
|—ll _ ULF2 A vB = CIG D/F vF ULF2
[N A B E C/IG DIF F
113 - 13 t 6 % 6 CIG DIF
2
-14 - 1E o Vi v Vi
S
I-15 - UF-3 N y 6 VB
v A=Prod.1(I-19) E =Prod.5 (I-9)
116 - 9A.1 (Performance || B=prod.2(L-12) F = Prod. 6 (L-5) Y
Period) C=Prod. 3(L-6) G=Prod.7 (L-6)
D=Prod. 4 (15) H = Prod. 8 (L-3.2) A Annual Totals
1-17 - UF-4 \VA—
— Y [ FY0S | FYOd
Work Metrics
*Crew Trng. Hrs. -Plan |500 500 500 500 500 500 500 500 500 500 500 500|500 500 500 500 500 500 500 500 500 500 500500 6000 6000
(Generic & Basic) -Actual|450 425 450 450
*Crew Trng. Hrs. -Plan (700 700 700 700 700 700 700 700 700 700 700 700{700 700 700 700 700 700 700 700 700 700 700 700 8400 8400
(Increment/Flight) -Actual|650 650 625 625
Equiv. Persons  -Plan |850 850 850 850 850 850 850 850 850 850 850 850(850 850 850 850 850 850 850 850 850 850 850 850| 850 850
-Actual|825 825 840 840
Tot. $ (meas. wk.)-Plan [6.8 6.9 6.7 6.8 68 6.8 68 6.8 6.8 68 68 68|70 70 70 7.0 70 70 70 70 70 7.0 7.0 7.0/ 816 84.0
-Actual|6.5 6.5 6.8 6.6
Tot. $ (taxes, etc.)-Plan (2.1 2.1 1.1 121 11 121 11 11 11 11 111112 12 12 12 12 12 12 12 12 12 12 12| 132 14.4
-Actual|1.0 1.1 1.2 1.0
Note: This CAP contains no unallocated budget * Classroom training excluded

Sample Data Input: CAP Resource-Loaded Schedule/Metrics
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Propoesed PMB changes for:

‘Note: Enter all resources on a per-monthi-year (vs.

Current reporting month: Aug03

cumulstive) basizs; express all costs in $h.

Transferred | New/Deleted Total Current FY Resource Phasing* Total Owut-year Resource Phasing'
Content Content Oct. ‘ Nov. ‘ Dec. | Jan. Fel>.| Mar. ‘ Apr. | May ‘ Jun. ‘ Jul. |Aug. ‘ Sep. || FY+1 ‘ Fy+2 ‘ FY+3 | FY+4
From | Te + -
BCD™ #||CAP 2 |CAP Z| (¥/N) | (YN) BCD Resource Phasing, Current Fy* BCD Resource Phasing, Out-years®
I I I I I I I I I I I

Notes/Comments/Explanations/Rationales to Support Request for PMB Change

““General guidelines: Include only BCDs that add, delete, or transfer content tosfrom the CAP; exclude contert-less funds transfers. Erter only one bucget line item per line.

General instructions: Tsb through fields to enter budget line-tem chenges & rationales; total § sre automstically summed st top; erter resources for content deletions as negstive §.

Sample Data Input: CAP Monthly PMB Change Log




Proposed PMB changes fm:@ Total Program (without Research) Current reporting month: Aug-03

Mote: Al costs in $h.

Current IS5 Cumulative Performance Measurement Baseline (PME)

Oct. | Mow. | Dec. | Jan. | Feh. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. Fy+1 | Fy+2 | Fy+3 | Fy+4

Log of Proposed Changes to ISS PMB, Phased by Month (Current FY) or Annually (Out-year Fy)

CAP #

CAP Title Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Fr+1 I Fr+2 | Fr+3 I Fr+4

08 (= & | N [ e || P

9

10

11

12

13

R

Total Proposed Changes to 1SS PMB:

Current ISS Cumulative PMB*:

'Note: "Current PMB" reflects only OG-concurred PMB-change proposals; Research notincluded in 155 PMB. — Summary of PMB Change Justifications

(== B = S B U L

11

12

13

Sample Data Output: Program Monthly PMB Change Log




Iss cap:| 1SS | Total Program (without Research)

FY Summary of ISS Proposed PMB Changes

Current year: FYO03
Note: Al costs in $m.
FY-start ISS Cumulative Performance Measurement Baseline (PMB)
Oct. | Now. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul | Aug. | Sep. | Fr+i | Fr+2 | Fr+3 | Fr+4
|initial PMB
[
III Log of Proposed Changes to ISS PMB, Phased by Month (Current FY) or Annually (Out-year FY)
I|| Report Oct. | Now. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Fy+1 I Fy+2 I Fy+3 I Fy+4
\ Oct-02
\ Mow-02
'|| Dec-02
\ Jan-03
\ Feh-03
$ '.l Mar-03
= |I Apr-03
- II Mlay-03
\ Jun-03
g I'l Jul-03
o V| Aug-0z
Dy I|I Sep-03
|
l'l Total Proposed Changes to 1SS PME, Phased by Month {(Current Fy) or Annually (Out-year FY)
\ Oct. | Now. | Dec. | Jan. | Feh. | Mar. | Apr. | May | Jun. | Jul | Aug. | Sep. | Fr+i Fr+2 | Fr+3 | Fr+4
|= Chanue%
Fitter: oz~
Concur w! Current ISS Cumulative Performance Measurement Baseline (PMB)
Chemee? Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. [ May | Jun. | Jul. [ Aug. [ sep. | Pret | Prez | Pres | Free
PMB Now>
Report Summary of PMB Change Justifications (Default = CAP #2, Prime 180)
Qct02
Mow-02
Dec-02
Jan-03
Feh-03
Mar-03
Apr-03
hfay-03
Jun-03
Jul-03
Aug-03
Sep-03

Sample Data Output: Program FY PMB Change Log Summary




Prime Non-Prime |m} ISS Total Change from
ISS PMS/EVM Monthly Summary (without Research) SPhyindow Month: Aug-03 | '@stmerth:
Cplwindow: Splwindow: 0.974 i

Responsible Manager: OG/R. Fox

Prepared by: OGM. Jansen Date: 1042003 CPl,ingovs 1.046 a

Cumulative SPI, CPl Legend: —5— =sr, —— =PI

Change Key: JL = Degradation, below setpaint; L1 = Degradation, stiabove setpoint; 1T = Improvement, below
setpoint, T = Improvement, stfsbove setpoirt; ¢ = Mo change, belov setpoint; §5 = No change, stisbove setpoint

12 P Cindow: ISS Total
AC,; : Change from
1.1 & 5 5 5 5 i Mo x| .
1.0 = e =} = = - i m = EV.indow: last morith:
08 Blﬂlcwindow: =
08 E-'B‘Cwindow: o
setpoint  Oct-02  Howv-02 Dec-02  Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03  Jul-03 Aug-03 Sep-03 VAC.: . 1 5%
Wi o -l
SVoindaw: -2.8% Change from kast month: i} CVoindaws 4.5% Change from last month: I
Schedule variance explanation: (Reouired for SV e = FIM & 5% | Cost variance explanation: (Required or CV e = 1M & 5%.)
1 1
2 2
3 )
4 4
4 5
5} 5]
T T
5} 5]
k| 9
+ +
+ +
Explanation for VAC,indow: PMSEVMWindow =  FY03-07 (Required for %A umew = 5%.)

LLy B T R

Corrective action(s) planned:

h = Ly b =

(Fequired for all % AC w0 FEquiring an explanation above)

Motes: PMS intislization montt: 10,02

Initial SPL

Imitial CPI: S setpaint: ' setpaint: Al in F0a.

Instructions: Tab to fil in header information only; all elze calculatedhlotted sutomatically. Explain variances = 5%.

Sample Data Output: Program Traditional Summary Format




1SS PMS/EVM Summary (without Research) Currentyear: FY03 Variance Explanation Synopsis:
Oct-02
Time-history Bullseye Chart N0
1.2 — Dec-02
'ﬁ::___-_Elehind Schedule Ahead of Sch’@
] Jan-03
o &
9 g = Feb-03
x L
= 5 Mar-03
; —+— Monthly
E, —=— Setpoint Apr03
E ) L— —&— Current
= >  EOVEst. Mlay-03
= &
i . Jun-03
= 0.9 - o 7]
Q \ S i
i ‘v; Jul-03
R Aug-03
0.8
0.8 0.9 1.0 11 1.2 SE]RLE
Schedule Performance Index (SPI) FY04
outlook
SPlpewors: 0974 SPleyv ey 0.989 EVM System window:  FY0307
CP||J|9-_-|3|;,: 1.046 CPlesy gt 1.034
. 1600.0 I
% 1400.0 ==dd—
= 1200.0 g ] O— PhiBoriginal
L 10000 - —=—PCourent
T 8000 ===
T 600.0 ﬂf—fﬂmf - — A
T 00 F__H}___;:;EJ-’—'S" — o Ev
= 2000 e e
& he | !
Oct-02 How-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Aug-03 Sep-03
15.0%
= 10.0% S I
@ 50% [ — g e e ] L —
- I -
E 0.0% e = /' = & + & - - - * & = * S atE
E 50% — W ACFY03-07
Z 10.0%
-15.0%

Sample Data Output: Program Simplified Summary Format




ISS PMS/EVM Summary (without Research) Currentyear: FY03

Time-history Bullseye Chart

Behind Schedule Ahead of Schedule
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0.974 SPlgay gt 0.989 EvM Systern window:  FY0307
1.046 CPleay Bt 1.034




FYD3 e Systern window: FY0307 Current reporting month: 803

Monthly Bullseye Chart

Behind Schedule Ahead of Schedule

+ CAPs

Underzpent

® Prime

& Mon-Prime
= 185
- - 1SS (TCPI)

Owverspent

1.0
SPI

Note: Allvalues plotted are curnulative from start of EYM Systern Window {1 October 2002).




Quest for utility — what fo do with all that EVM data?

» Developed profections useful to Program mgmt. team

» FY end-of-year (EQY) actual cost projection, factoring in non-EVM elements. ..
» Management reserves, undistributed budget

* Projected threats fo reserves, based on quantitative risk analysis (QRA)

» Breakdown of EQY projections of under-spend into roll-through & pure under-run
« Encumbered under-spend (roll-through) tied fo SPI < 1.0

« Unencumbered under-spend (under-run) tied to CPIl > 1.0 plus management
reserves not projected fo be required fo cover QRA-predicted threats

» Used results of DoD EVM assessment of 300+ completed programs fo develop...
» Measure of believability of CAP Estimate at Completion (EAC) projections

» Underperformance threat indicators

» Developed assessment scorecard & simple graphics fo convey EVM dala,
profections, & assessment of data quality

* Incorporated EVM reporting info Program Early Warning System (EWS)

EVM Data Assessment Approach




EACconservative BAC
L2 threat Return to _{
EAC, 1006 cpi EAC >BAC | EAC <BAC reserves EACqp04 cp1
L1 threat
BAC EAC

conservative




. ] ] —— % total cost plan ORA Inputs for IS5 Underperformance O Return to reserves
ISS EOY Runout Projection History R BWS EOV assessmert Threat':o Program Reserres (FY03-07) aleve 2 thredt
—i— PRWZS-E%M EQOY projection g W Level 1 threat
1600 500.0 | | | | | | |
16575 |+ * + + + + + * + + + + | A50.0
1550 T L2tves j e <\: ramo T e
H E Lthreat EACipco (EAC>BAC | EAC<BAC)  reserves EACqpe4cp1
1 525 I-I BAC _ﬂ_. EAC i
350.0 -
1500 ‘.ll
1475 —= iy 300.0 \
= 1450 g | g8 8 !\ = 250.0 )
1428 200.0
1400
1375 \ 150.0 —
— e e~
1350 \i | 4 | " - | | il :I 100.0 —
1325 50.0 /"_""_"\’—’“’—"
1300 0.0 T T T T T T T T T

10002 11702 1202 103 203 303 403 503 603 703 803 9403 1002 1102 12102 103 203 303 403 503 603 703 803 903

Month << = Actual EOY Month | —e— (-avac projection |
ISS EQY Underspend Projection History [—#—E0Y underspend| || EAC Sanity Check | —#— % CPI change recuired to achieve EAC|
200.0 10.0%
250.0 7.5% £/13\
. Hote: Changes in CPI > +-10% =
/r——qwf’”"“““‘*ﬂv-“"‘”‘\jﬁ*"——* 5.0% unlikely at this point in Program :
200.0 = E
JB— = 2.5% | 5
= 4500 - =i £
i - '\-':‘
=" 0.0% -
100.0 - Q 10/02 H{mz 12102 1/03 | 2103 | 303 | 403 | 503 | 6:03 | 7:03 | 809 Z9/03
B-2.5% z
50.0 \ g
= 50 B
0.0 . :
7.5% : N g
1002 1102 1202 103 203 303 403 503 603 703 803 9103 ¥ |
Month EECY underrun A0.0% “"*/
BECY rallthraugh Month

Data Assessment: Program Health & FY Projections




Current | Current | Reported | Current | ACPlreqq. | Projected | Projected | Projected | Assessed
CAP # CAP CAM SPI CPI Status TCPI (") EOY R/T ($MHECY UR (M) VAC ($M) | Status
1 1.032 1177 G 0923 | -216% 0.0 198 -13.7 G
2 0.979 1.0358 G 0.933 -4 7% a.3 143 127 G
3 0872 1.354 G 0769 | -43.2% 2.5 222 5.9 L
4 0.8a82 1.096 G 0976 | -11.0% 1.4 G.5 1.7 G
o 0993 | 0.855 Y 0749 | -12.4% 0z -4 8 2.1 Y
5] 0923 | 0952 Y 0.880 -7 A% 36 22 161 Y
7 0.981 0.999 G 0892 | -106% 1.7 -0.1 7.3 G
a 0.946 1.039 Y 0.937 -5.0% 3.0 2.0 6.5 G
9 0936 | 0.99: Y 1.001 0.5% 7.6 -0.4 225 Y
10 0.991 1.004 G 0.999 -0.5% 0.8 0.3 2.4 G
11 0.9R5 | 0.950 G 1.031 7.5% 1.7 -2.0 5.2 L
12 0.937 1.044 Y 0894 | -14.3% 4.0 2.5 a.3 G
13 1.000 1.0R2 G 1.001 -5.8% 0.0 1.1 -14 5 G
R 0.947 1.052 Y 0979 -7 0% 6.5 0.8 202 P,
155+ 0.979 1.046 G 0.966 J.07% 301 61.8 41.0 G
*Hote: Denates Program roll-up without Research Key. [G)[E = SPI&CPl= 085 darker green indicates SPI & CPI=1.00
= SPl &far CPl between 0.35 & 0.95; neither index = 0.55
Assessment comments: B = SPl&dorcPl=083
CAP 1: CAP &:
CAP 2: CAP o:
CAP 3: CAP 10:
CAP & CAP 11:
CAP 5: CAP 12
CAP 6: CAP 13
CAPT: IS5*
ISS-level EOY projections:
Total underspend ($M): 215.5 R/T {content) to next FY (M) 301 LR ($M to (+)from (-} reserves): 185.4 Apps-Enig
Current FY cost plan ($M): 1579.0 BEWS EOY assessment ($M):  1360.0 PMS-EVM EOY projection ($M): 13635 0.3%

Program Status & Data Assessment: Assessment Scorecard




Performance Factors (PF)

o Common traditional PF = 0.8CP/ + 0.2SP/

» Based on implementation of EVIM in development (DDT&E) phase — tend fo solve
issues with § fo hold schedule

« Excellent method for projecting performance of remaining DDT&E work, but...
» Majorily of ISS Program is in ops/sustaining phase

» Tend to slide schedule to stay within limited budget

» Alfernative PF developed for ops/sustaining work: PF = 0.8SP/ + 0.2CP/

» [ ends itself well fo L CC estimates, bow-wave assessments, elc.

Percent Discrefe

o Traditional rule-of<thumb — 80% of PMB or belter under discrete EV measures —
also based on implementation of EVM in development phase

* High-risk work easily planned beforehand in measurable blocks

 Still a good guideline for measuring remaining DDT&E-related work blocks, but...

Additional Assessment Innovations / Findings




Percent Discrefe (contd.)

* Finding for ops phase.: Expect lower coverage under discrele measures
» Low-risk, offen on-demand work with few or no pre-planned, measurable milestones

» Doesn’t make sense fo force-fit essentially Level-of-Effort (LoOE, aka Cost Performance
Only or CPO) work info discrete measures & incur the associated overhead

 For ISS, percent discretely measured content closer fo 40%
 Only that high because of remaining development work in Program

 Percent decreases annually as development tasks complete; purely ops CAPs tend
fo flip-flop the 80/20 rule completely

» LOE, the bane of classical EVM, must be viewed differently once past DDT&E;
In ops phase, LoE is simply the nature of a majority of the daily work

« Tends fo be low-risk, routine work which is highly unlikely fo cause schedule variance
(therefore making ‘planned v. actual” an appropriate measurement method)

* [f majority of Program is ops, then having overall performance heavily influenced by
LoE segments of work is appropriate & accurate

* High percent of legitimately LoE work helps enable low-overhead EVM implementation

Additional Assessment Innovations / Findings




Key question — when can EVM data be factored info decisions?

» Put another way, when is an apparent trend the result of something real?
« Slartup instabilities similar to any mathematical system mode/
« Expect data fo converge slowly to value representaftive of true performance
» Deviations/frends noted after system convergence can be considered real

 Variance explanations should concenlrate on ‘real” trends

» Two measures of quality assessed

« CAP scatter about ISS aggregate on Bullseye Scafter Plot
» CAP characteristic performance an oulgrowth of work type, mgmt. style, eic.
» Expect CAP scatlter about aggregate fo converge fo non-zero steady-state

» For each CAP & ISS aggregate, scatter about centroid on Bullseye Time-History Plot
» Any given month can vary widely;, CAP (& ISS) have characteristic performance
» Expect month-to-month scalter about centroid to converge lo zero steady-stale

o All assessments based on cumulative EVM dala

» All of the above purely mathematical — still performed input spot sanity-checks!

Quality Metrics




ISS PMS/EVM System Convergence Metric #1
(CAP Scatter About ISS Aggrepate)

"R, indicates the average
Monthly Bullseye Chart radial distance from the
ISS CPI/SPI aggregate
point (%) to any given
CAP’s CPI/SPI datum ()

* As ISS PMS/EVM system
matures, the expected
behavior is for R, to
decrease & asymptotically
approach some finite
(i.e., non-zero) value

" R, will always > zero
since CAPs will always
perform at different

DATANOT REAL - efficiencies/levels/etc.
TELIIRATIVE ONEN relative to each other

* Maturity criterion: R,
monthly rate of change is <
594 for 3 consecutive months




FY03

EvM Systern window: FY0307 Current reporting month; 10,02

Monthly Bullseye Chart

+ 1

Behind Schedule Ahead of Sch]&b/\

FY03 e Systerm window, FY0307

Current reporting month; 803

Underzpent

Owerspent

0.8 0.9 1.0 1.1 1.2
SPI

Note: Allvalues plotted are cumulative from start of BV System Window (1 O 0.9
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A
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:F *+ 3 E
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B SN N —— L|= 1SS
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MNote: Allvalues plotted are cumulative from start of BV System Window (1 October 20020

Michael C. Jansen / NASA — JSC / 281.483.6614 / michael.c.jansen@nasa.gov Chart 20

Quality Metric 1: lllustration




ISS PMSIEVM System Convergence (CAP Scatter About ISS Aggregate)

Praoject that Convergence criterion:
COnvergence ’ Slope change < 5% for 3 |
criterion to ke g consecutive months

met by 403 . —

Ilar

10002 1102 12i02 703 B0l 9103
—— k& 155 PMSEVM Ravg.

1SS PMSIEVM System Convergence (CAP Scatter About 1SS Aggregate)

Per projection, 0E Convergence criterion:
COnyYergence 0'4 \ Slope change = 9% for 3
criterion was ) N consecutive manths

. 0.2
met in: 403 o A

%ﬁhiﬁ'}@ﬁﬁé\?ﬁ\@@gv&

10/02 1102 1202 703 8§03 903
—— & ISSPMSEVMR,,, |




ISS PMS/EVM System Convergence Metric #2

(Time-history Scatter Convergence)

= As time progresses, the ISS
Time-history Bullseye Chart CPI/SPI aggregate point (x)
6 migrates, eventuoally setiling
down to its “true” value; the
same holds for any CAP (+)

* Ry, (whether for CAPs or IS5
aggregate) here measures
average radial distance from
centroid of CAP or ISS CPY/
SPI time-history data (e ) to
any given CPI/SPI datum

= As IS5 PMS/EVM system
matures, the expected
behavior is for R, to
decrease & asymptotically
approach zero

DATANOT REAL -
ILLUSTRATIVE ONLY

* Maturity criterion: R, is <
504 for 3 consecutive months




ISS PMS/EVM Summary (without Research) cCurmrentyear: FY03

Time-history Bullseye Chart

Behind Schedule Ahead of Sch@
a £
Q41 § ISS CAP: Current year: FYO03
= o
L Z
- = -
£ Time-history Bullseye Chart
. G
c 1
E .L. 1.2
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T 09 : & R &
=}, [ o
° & 2 11 + &
& = =
< 5
=
—+— Month
0.8 by G onthly
0.8 0.9 1.0 1.1 E 1.0 o —8— Setpoint
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=
] o
5Pl 0974 SPley ey 0.989 EvMSyster] 5 g0 4
" >
CPlupes: 1.046 CPlepyey 1034 4 &
&
0.8
0.8 0.9 1.0 1.1 1.2
Schedule Performance Index (SPI)
EvM Systern window:  FY0307

Quality Metric 2: lllustration
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Time-history Scatter Convergence Current CAP Scatter Distribution
0150 0.450
Convergence criterion: Convergence criterion:
) & R = 5% far 3 0.400 i R = 5% (far 3
LT consecutive months 0.350 Jlnll consecutive months)
- ' [
0100 0.300
L1
7 & oo /l/ ‘Ill
5 0.075 I 7\
& DE? 0.200
0.050 {—m 0.150 % / \' 4
. ~ N S
0.100 *
0.025 —
AN
| ) L_~—4( ¥ V
0.000 T T T T T T T T T T T 0.000 i i i i i i . i . i .
1002 11/02 12002 103 203 3/03 403 503 603 Tl B3 903 1 3 1 1 5 % 7 8 9 w M 12 13
Month A Monthly CAP Average CAP —e— CAP Ravg.
® Monthly ISS Aggregate CAP Mean Scatter
Time-history Scatter Convergence Current CAP Scatter Distribution
0175 0.450
Convergence criterion: Convergence criterion:
0.150 R = 5% far 3 0.400 R = 5% (far 3
canzecltive months 0.350 canzsecltive manths)
0125 —
0.300
L1
Ll 4 & 0.250
L1 [
L1l
& 0075 & . & 0200
A - i Y & Fy 0150 /t\
0.050 = ) / \\
& Y
L] 0.100
I Y
0.025 * S
. W --a ] ] 0,050 g R, P ad e
n W
0.000 j j j ' —— — j — 0.000 T T T T T T T T T T T T
1002 11/02 12002 103 203 3/03 403 503 603 Tl B3 903 1 3 1 1 5 % 7 8 9 w M 12 13
Month A Monthly CAP Average CAP —e— CAP Ravg.
® Monthly ISS Aggregate CAP Mean Scatter

Quality Metric 2: lllustration




Ravg Convergence: CAP 2
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Ravg Convergence: CAP 2

Ravg Convergence: CAP 2

=

23 303 403

Ravg Convergence: CAP 7

Qct-03 Mow-03 Dec-03 Jan-04 Feb-04 Mar-04 Apr-04 Mlay-04 Jun-04

Ravg Convergence: CAP 7

23 303 403

Ravg Convergence: CAP 11

Qct-03 Mow-03 Dec-03 Jan-04 Feb-04 Mar-04 Apr-04 Mlay-04 Jun-04

Ravg Convergence: CAP 11

2103 303 4103

Oct03 Mow-03 Dec-03 Jan-04 Feh-04 Mar-04 Apr-04 May-04 Jun-04




Current usage

» Management Information System — Key Program Performance Indicator
» Early Warning System — Assessment & Projections

» ISS Monthly Program Review — Status to Program Manager

» Special assessments

« Confractor award fee evaluation (Program-wide)

Evolving usage

» Conftractor award fee evaluation (JSC-wide)

» Underperformance threat — polential reserves impact assessment

Enhancements in work / under consideration

» Toolbox upgrade
» Multi-use resource-loaded schedules — automatic link

* Link fo cost/schedule QRA fool
Summary




Implementation

» Meaningful EVM is possible with greatly reduced overhead

» Less /s more — measure discretely only what's important to the bottom line,
use what's available (don’t reinvent the wheel), efc.

» The more you do for the managers who need to buy in, the easier the buy-in
» Don’t be afraid to innovafte fto tailor the implementation to your needs

» Simple qualily meftrics can help determine when EVIM dala trends are due fo
real events, v. an artifice of system startup

Usage

» Even ‘crude” CAP data, when combined to form a program aggregate, can
support program-level management decision making almost immediately

« The potential uses for EVIM dala extend well beyond mere EAC projection

« EVM, while a primary program control tool, should be used in conjunction
with other methods of program assessment — especially at the CAP level

Lessons-learned




Young Committee ‘Penally Box”
» Commiltee reconvened fo assess interim progress — presented findings to
NASA senior management on 12/11/02, 13 months after initial critical report

« EVM implementation cited explicitly as one of the major program control
iImprovements which made the Committee comfortable with ISS’s direction

« Recommended ISS be allowed fo proceed with full 6-person crew capability

» ISS formally ‘released from penally box” during following POP, when Capability
Upgrades (i.e., the on-hold hardware) was added to the budget baseline

NASA & the eGov't element of President's Management Agenda

» ISS’'s PMS was cited by HQ/CIO when asked for an example of use of EVM in
management at NASA during a review by OMB in 9/04

» Review supported OMB's determination of NASA s sfoplight status for the eGov't
element of the President's Management Agenda

» Review conducted by OMB’s Administrator for eGov't, who was impressed that HQ
used readily available charts — taken as evidence that NASA manages by them

« NASA went ‘green” on this critical element, largely due fo achieving the EVIM
objective of the scorecard

Epilogue




